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ABSTRACT 
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1 

m^92] m2(D&iR^m\zm2 0m&mt'j^u< 

E» 1 ©S«±lCJ^I«$nfc« 1 'J TlftMlt* 

2 ®»«±lC}^^$nfc^ A- 'J 7^Sl;i^SVMCtg«L 20 

m^m 1 icia«©^7t^^. 

[S*«6) ^l©affi*fc«m2©S«©^^'>:^c 

<i:'b-:*©S«*<7W+->:^;i'S«T*«c:t$4#a 30 
trstt** 1 ic8e«©56Jtsii^. 

©»«ic}Bfi£^tiyimffiiA^si«s )tJ4¥2?STa6 o . 

(«*«8] ^nHens;4sfe2:«-r*«sc©^7tig 

[is*«9] -5-n-ens;5:?>fe&!SE-r^«ia:©5E5t^ 
f-tm:B\^izm\M.ti:^!^\zm^\z-^(Dmp&^mxxs. 40 

ra*^io] '>?s<i:fc^i©a«*fcttm2©s 

i»3nT»a®©«Hic}gj^c^EnTv»* z.ti:^mtt 
«isi*«i»ciee©585t«?-. 

[il*«in mII2i}gi^nfcS1^©%7tl43j;t;+ 
+ 'J 7lii2ll©J^jaHB* fc«3fi«llC, mi©S«<t:^2 

©s«©paii*-«ic«oie»®**ES*nTiis;it 

*!t#»t-r-5ia*«l 0JClB«©5EJl£ig^. 50 
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[ilJR«l2) SiIffiiJI?i$nfcStt©fE5tlfcJ:J/+ 
•^^ >J 7tS}ll@©^)SSBtc«&@tl£:/t(^fi)!!l;^^JSS;)^S 

[a*« 13] mi oa«* fcitm 2 ©s«±©8tii2 

SttlCiJ«UX}gfi!c$n5563tS45<klX+-\' •J7«I2I« 
©^)SgEic«gll^@;d^;^lE£dn. :6o|gig^l©^S.>:t>-d 
-^©S«±©l6^)i*^SftliTSg|55^lc<Sail.^&®ll** 

jgfiEsn, ^^mzm^infttsi^&^^miij^zs^^o 
7tft«i*^5i/i»ci!ii«$nxvi* ;i t ?&i^as tr^is* 
]S 1 1 \ztimoH^^^. 

f£3t®*^tf«»©l*}efi£-r2>Xgi. m2©s«« 

iiii;^ 2 ©S«*StMcW[6)UXS&tS-B:*OllDl»ja 
ST -5 ^ t J; 0 -{*4kT^X8i *^tf ©fi 

15] mi ©S«i[^ii$^»$6 2 ©Stii^iS 

tr««^ 1 4 icie«t©^^^^ ©Kji:)^^. 

[ffi^^ 16] mi ©S«^S£y^»m2 ©S:£«S 

©-eBtc-^©»s s*r«)i6»H*}e)«-r«xe 

*6iSiK©J^I«^tiXVi)&Vi««S®»C^3tBfeJ:t;*-v 
'J7^2ie*)e^-r5l8iSr^tliS«fll 4tC|2«© 

fe3t5g^©Sji:&s. 

[iS*ai7] mi©S««iB*fcWm2©S««iS 
(O-mz-'&omt^ $Wr-5*feii:B*5 iu^m^^Hi 
SJ^J^f -SXei:. «6igtK©}^^$tlXVi)iViS«^S 

ic58jtJi*jj:r;=<'-v'j7ifisi)BS>K«sr*x8t. tm 

^© Jgfig ^ nx t^:* Via«©^®X-mIi2ffiB!l!,^^SA*« 
ttf ^ ic fiiU.^^ mi € JgfiKf 5 18 1 *#tyBl* 

^ 1 5 tcie®©^?t^? ©ssig:5te. 

[^l^©ffi^«Bfj:ittlQ] 
[0 0 0 1] 

[^?g©SS-r^ft^Ri>H^] ¥ffil!©55>t^^ 

icsi-r«)'b©xabs. 

[0002] 

[tie*©t*«] jagt^^^k-7;i.5^;!tx^7tt^©^SIic 
^^t^ • i^EiS©¥«l!^^^^©M^**ffi 

^LXti^). l^^7tS©«iigS^^^tt«iS»tt*$r 
4#fiibX-€-©ttS*1«aL. 8i»fll«Si*«S'^©*£:ffl 

[0 0 0 3] g5£?tS©S^^^«. ^TtlCl^S 

$*l7il,iCt7jif), tie*©CRT©f^#A^. $e>tcii 
CRT T«^^BII&:^ffl®*a^-^SBfiiffla*©SIS 
iClRlltX. mi?5!5ta!T-<:5^yU1'©il5!**S5E<tLX 



3 

[0 0 0 4] ^>?,iis«±iciE?LaAfflme®. 

^ cn€:ffllifc E L D *iKff $ 

[0 0 0 5] c:05'>^.diS|gtfc««8ELi^?®«lS 
*B1 0 4fflV>T*r (##Xtt:C.W.Tang cl al. Ap 
pi. Phys. Lett. Vol.51, p. 913 (1987)) . :^y7.S^ 

I 0 lC9±lcK^b'f AS*^6Sl-5SWmffi (I© 

S) 10 2Sr}e)«L. ;j:ic^-oaffiic^«aT#»5!3t 

II 0 3iJJ:rWE?L«a2IBl 0 4*Jg)«L. ^HZ^O 
1 0 5 <£j86«Jg^-r-5. f&mi 0 2A^?)jE7L*<aAS 

[0 0 0 6] 

«B©«*^^"*lia-r5c:<!:*<fflsiTS>-3fc. rut) 
*>. 1 0 3 tt, igilSW^k^WtC^I^SST* 

0 0 5^ a>iJlTOR»PBll!i*fcttaiM}^ttSr*r-r«>IS 

[0 0 0 7] t.fzm^&mmijmifiWMmzm'&^n^it 

[0 0 0 8] $^.IC, ;^7-^*?&fT'5;ti*lC«SJS'l> 

10 0 0 9] *^HJtt. C:CD<t5JS:ti£3l50#«»3tJ!l^ 
[0 0 1 01 
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fcs©g®im2©sfi±ic}^^$nfcmffi®©sfflt 

[0 0 11] 

«)gfiE$nfcm2os«is-5iwc«iii]$-&. wiemi 
cDS«±icjgfi£^Fnfci©«ffii:m2®s«±»cj^^$ 

Z. tic J: OfEJt***!;* t *»ai:-r55e3t*^^T& 
20 0. iSm^lt- Ji5ttaB©fE3tm?SrllST€r«tV»5f^ 

[0 0 12] *fS§B©«*«2lCiB«03£?8»4. ^2© 
S«affl»cm2©«S)li:^a:< i:fc=^^-v U7*i2l®*« 
{'tgjgi^^n, tilE^l©S«±lcjgBE$n;fe^3t^t 

85^bTEfiSnTl/^SCt^1#IStr*iil*«l »tE 

[0 0 13] *^|«©iB*S3lca«©fg?««. ^1© 

$nfc^l®^vU7lS2l^tm2©S«±lC}^^^^tl 
fc+ V 'J 7ll2IB*i5UlcSffl!LTEe ^ tlTVi* Z. t 
tr 1 »cEtt®583t«^ D , «m« 
• iaitg«g©565tig^Sr*iaT#StV»^f^ffl**T 

5. 

[0 0 14] 2^f!i^®@^]S4(cE«{®%iq». tasBiRe 

40 ?S««tt-ii5^aB©fE7t^^S:«^T$«. 
[0 0 15] *5§Hfl®W*J15l3E«®5E?^«. ^1© 

»«i3j;i;^2©a«ic®fi£snfcmffi®*<7* h u y 

« 1 JcE«©K5t5^TT*0, S««tt • Ji!fSiffl©56)t 

[0016] *%?3©ffi*JS 6 ICE«®5£?^fi. m 1 ® 
S«S/tti^2©Sffi©e>-^'>/i<it>-:&©S«*i7 

50 ©5E3t*^ T* 0 . Sfll«<t • a«i«B©f6)ti8^^*SIS 
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(00171 *5EW®fi9*« 7 fcE«OflM»4. » 1 ® 

10 0 18] *^iq©fS*S8lClE«<D5E?^B. ttl^ 

[0 0 19] *^poi»:K«9i'is«©5!Bj«, -e-n-e 

[0 0 2 0] *»M©iB*]Sl 0ICE«©5EW»4, 

[0 0 2 1] *^BJOiB*:^l 1 lcl2^©^B^tt. §5ie 
«Oi|lfegil*<Eg$tlTVi-g)::i:S:^*gi<i:-r-5«*ai 30 
[00 2 2] *«M©gS*« 1 2 lClE«©5S?^li. Hdie 

a $ n;t s*^o%7t^i5<t -v'j 7 IS jil ©^ )as6 

tlTVi-5C:t?r!{$eii:-rs«*ai 1 tClBitW^Tt^^ 
[00 2 3] *^M©iB*« 1 3 ^ 1 40 

$nTli-5::tS:#mi:f SiS^JSl llCl2m©^7t^ 
[0 0 24] *^B^cD^*^ 1 4 ICiS®®%Bjti, ^ 1 



[0 0 2 5] *5!Hj(7)f9^a 1 5 ^ 1 

S:I|3ST# S i ^ ffl S: S . 
[0 0 2 6] *fE§S©H*«l 6<ClB«©fBWtt, ^1 
©»«Sffi*&tt« 2 ©S«^B©-ap»C-«©JP$ * 

wrsiftSJi^jejs-raxat, »68us©}gfiEsnTii 
xmti-^tsm^m 1 4 (ciE«©587t^^®si)g;&fe'c 

*r). J:OSffl«tt-i««l«B©38)t«^-*^aTtSt 

[0 0 2 7] *%Bjco«j}<« 1 7 iClEftOfgWli. m 1 
©S«S®*fct4m2 ©S«^ffi©-86lc-S©JPSS• 
«-r•^>«&@t€^J:Ij(«ISt^^PS$^)E£-r^xe^:. 16 

7$i2l^<£JgfiET?>lSt. *fe»l©J^^$nTVi;fiii 

a«©gSTiiie(SB4.^^«*«««r^.gK^^ic<iiit.«^ 

JSIS^^idc'r'&xe^i^^trlll^Vl 5iclB«©3%3K3K 

^ oSii:^ffiT* 0 , J: 0 J^m^tt • S««©«^«^ 
€ -5 i: f^ffl W-r . 
[002 81 mi&<omm 1 ) £tT. *»?3©JB 1 ©* 

imt^. 0llcfeliT. Hi^l©afit/j:-5.:</7;^ 
»«T*0, ^©S® (±B) IIH. «^*ttA-rsfc 
ie>lct8^|n)lc«IKlc^ii|;$ti;^liSAI©«S (frQffi) 

$^ic-e©^ffi (±®) izit. 7;i'5^/'jy 

— Jl'^ft^ (A 1 q tris(8-hydroxyqujno)aluiDiDiuiD ) 
©W«S?3te3*<#«}gJ«$tlTt»«. II2©» 
«i^«.:<?77-S«4 0Sffl (Tffi) tctt, jEa^ttA 

U7xn;U5;7S> (TPD N.N'-bisO-nelhylpheny 
l)-(l,r-biphenyl)-4, 4' -diamine )®#SI+-v'J7 
(iETL) ^^l®6j!»«<=t«}^^3nTl^*. itLT, *« 
^5fcS3i5it;=^^-V'J7 (iE3FL) «2I)B 6 ©«ffiS:5V» 
JC«lfL, «^W/j:S5-&aS7S:}gfi£-r4CtlcJ:D«>E 

[0 0 2 91 ::©.*; ■5)i«}jfiic43UT. aismffis*^?. 
aASnsmtt. =1^^U7»2IS6^«i2l$tlT«Jt 

istcSEA^n-s. -?-L.T. iisms2A^f,iim?**!« 

?t^3lCii}$aA^n, C©^7t^3®rtgB$fc«+-v 
'J 7ta2l® 6 i:®#®ifi0JTm^ tiE?L7!)iBiK-&f •& d 
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{0 0 3 0] C<DJ:^\z. *^lgCDJg® 1 ic J:titf . :k 

10 0 3 1] uii, :^Mm<omt&-c\t. 3 t^^ 

2±lC!?7tl3 75«jI}gJgfi£$nTl^S*^ SW-^^^« 
?JcDa«lcioTti> «^«)3i®$:frtT!?5^S3*«fg 

[0 0 3 2] *Sgigc^Jg^T'«. %7t^3:feJ; 

(0 0 3 3] iseic. :^^m(ommr\t. mi®s«tc 

10 0 3 4] 2 ) ±IB U fc^ 1 ©HifiJ^® 

•5^7tei:=^^l' U 7$S2llO 2 SS^^Sr^^f S C t 

[0 0 3 5] &cf. ^mmo)m2(Dmmo3mm^zin■fi> 

(Ci^i!l$nfcPS0«^2 2*<}g^^^tlTti'5. 

%pmm^m2 2o«®jc?BoTe?^*aA-r*fc*® 

^. ^LTlS1Smffi2 3 ©l5(i±SlcW«^7tS (A 1 
q) 2 4. ioJUfmrnKli^xkm (TPD) 2 5*^f*» 
JgfiESnXVi*. ^2©S«t;S4^7;^S«2 
6 0SSlC(i. jE?L%SA-r'5)b>i>®3^flS 
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fiJcSn, $?.»C^®«®ICW«iE7Llii2IS (TPD) 2 
8*t#a}gJ«SilTV»*. -ttT. ->U3>S«2 1K: 

}B^$nfciE7Lti2l^2 5:Bit;:^f7 7.Sfi2 etcj^dt 

tS-SSK 2 9 ^feJ^fiKT^ t tc± 0 ^7t^^*««fiK3nT 

[0 0 3 6] *|liS®J^ffilC*5tiT«. S?^«ffi2 7A» 
eaA$n^.iE?L«iE?Lfii2ll2 8 i: 2 5 $r«S2l$nT 
10 ^7t®2 4lCffiASn2.. ^tT> Iiffillfii2 3*^e>tt 

mmzmmmm2 7fij«);y7xa«2 6Aie.&ta*n 

•5. 

[0 0 3 7] COi'StC. *lllig©}g^2lCJ;n«, 14 
M©;*:^ < 1 SlfiflHO^Jtl 2 4 2 

(D4^i'U7iaj|IH2 8t*it»S'&-rs;ii:ai<, ttS 
®I^U4^-vU7*i2l®2 5i2 SSrft^UitOT, fe^ 

(0 0 3 81 **i6(iDJg!ilC4SUT«, ^1CDS«2 1 
*5ii;«2©S«2 6lC|l-0*-vU7^ilil2 5. 2 

:^*liS<DJ^ffilC*5ViTfc. Kffi«S2 3*^f>#tJ&Sns 
ili^!*7tl2 4lcaA^nTVi**t, »Jtl2 
t ^ffima 2 3 orsllcm^ «i> J^l €r SB U T J; v» c: t 
30 \i^mrdb^. *fc58Jt»2 4*<««**»T»oTt>*» 

[0 0 3 9] (HJSOJ^liS) ±S2tfcm 1*3 ±1/^2 

r^ztiimn-vib^. -trr. ^ i ©a«±»c^ft:-:? 

^>m<D<^mm • it^m\zttmw)^^u{&itmm^iin 

[0 0 4 0] sfc. ±g2L;rcm<^^s^kia. mmt 

{izB!lT#-5CttC3)0^T. INfEJt<«ffiTtt5tl^^«t*Jt 
50 ^>i:i*«T#4. 
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100 4 1] Wr, *^?«CO®3©^Jg®}g®IC*3t^^ 

7 (iEa) tliil3 4*<#«}gfi£$nTViS. ^ 
2®Sffit/j:^;y7XS«3 5®^Slctt, iE?LS:aA 

idsnxjeissn, s ^ \z^<D^miz^miEiiMiStm a 

fi!c$nfc+-\'U7 (iE?L) «iiMS3 4i:;y7XS«3 5 
tc»)«snfc+-v U 7 (iE?L) liiSI® 3 7 0«B*Sl'^ 

10 0 4 2] *|llig©®ffilC*5l^T«, S§lttffi3 6*» 
e.ttA*n.2)IE?Ltt, +-V'J7 (lETL) «i2IH3 7i3 

75:[iffi3 2*^f,«m^-*«fg7tH3 3icii»aAsn. ;i 

O^Ttl 3 3 rt*fc«IE?L^2l^ 3 4 tO^fflifi^Tfl 
llffiS«ffla©^3 9 I t|i8IS«<M<07t3 9 2 ©i^ 

[0 0 4 3] r<DJ:5»C. *^lifiOfK!i3«CJ:n«, 1^ 
13 3?l^e.»»Sn-57tSiiSffl*^^)Tt)^ffi<B!*^^T 

[0 0 4 4] (*ig0 jgffi 4 ) u±i!imLtzmmomm 

Ttt. ^5t«i3J:r/^YU7liMl*<S«©«ffloeS 

^Kiwj^«snTv»«.*^ z.<o^'^\z^mm*^~wzm 

«t)564-r-&. -^-JIT, 5tttl5E3tl*JJ:l/=^^^U7«iiil 

< efcsr •& ci t ©T# ^%^^=i-om\z-o\>'^xmmt 

[0 0 4 5] UAT. *fEB^©^4 ©^Sg©}eiilC*5{^-5 

itt9^-r'&. 04lC*3liT. A\\t%\<DWRttt^13y 

i^^ffi4 2*<S(1 0Q=.!7U><D^^^t^'fiW&tti 

e.C-?-©«BlCitg 1 0 0 5 D >WT©Stt<DW«5g 
Jt®4 3i: + ^U7 (lETL) ^21^4 4 *<<^»JKl5£^Fn 
Tli-S. -13. m2©Sffit!it«>^7;^S«4 5 0^B 
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tC«. IE?L«:ttAT-5fc«)OiK)Sl 0 OSi'P^©*!* 

nxjgflc^n, $^JcS«SBi^(*lC+i''J7 (lEIL) 
tft2IS4 7*<)B^$nTi>?>. -etT. ;«7::^S«4 1 
lcjgfi£$nfc+-v'J7 (iE?L) *ajSIS4 4i:;«7:^S« 

4 5ic»fiEsnfc+A'U7 (iEiL) mm A 7©«b* 

[0 0 4 6] *iii6©jgfii;c*5i.»Ttt. awmffi4 6*^ 
10 e.aEAsn«E7Ltt=*^-vU7 (m) *fi2iH4 7tr;4 
4s«i2i^FnT5E3i£H4 3iraA$n2). ^UT, "sm 
tm^A 2*^ett«^*<^jtS4 3 tcit«aAsn, z. 

©^5tl4 3rttfctt+1''J7 (IE?L) Ift2l®4 4t© 
#BififtT«^tiE7L*<S^^r4c:t«CJ;0f63tr 

fg^f^Jtli. llSS«ffl5©7t4 9 1 tl^ffiSlfiffll 
©4 9 2©ia5BlC&W$n.5. Sfclf^3teB«SB^<*^T 

[0 0 4 71 Z.(Oiit\Z. *lll6o»«4K:<k*xtf. * 

tS%7tl4 3*3J:i;+vU7^2l®4 4*:ej/h^6<Klc: 

iitSr^itEtu. !«^m^©ffi«ttS:¥t<escsr4;i 

[0 0 4 8] *llifi©Jg!iT«, ^ 2 ©S«4 5 ©SB 

jc=ti'U7ti«^4 7*<-«icjg^^EnTu«>*<. tn 
<&$6 1 ©S4S4 1 fii©:^-\' U 7fi^^S 4 4 &|^«(t:A4^ 

[0 0 4 9] mmomm s ) ±12 1 4 ©^jg©jg 

^lC:feliTfi. 5!>tH©«agS*^^«IC^n*BItgtt!&t 
a&*At, ■€-©^l)B88<&*fe»®T8l5wtlcJ:0S&lC« 
30 WT, *5!l?©^ 5 ©Sllig 

©JBjitc*5tt-&fE7tm^ »c-:3iiT0 5 $#Sg t 
§g-r*. 05ti*Jt/>T. 5 Htf^i0S^tfii>ily7. 
S«T*0, •?-©«BJc«aB4k7>^>SK:J:«2W)a: 
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*^#SJg^StiTii-5. m2©S«t;SS;</7::^ 

a«5 5©«Bic«, ]E7L*aAr*;fc*©iKj»i o o 
\zn&^^mttixm^^ti. ^^.tc-tw^Eir+vj 

5 4 S:2Etf S>5:fe©ita 1 0 0 5 □ >lilT©# 
»©7L<&Wr«.ilfeai (X'^— !t) 5 7A<<*«)gfilcSn 
TVi2>. ^LT. ;y7X»«5 1 lCJBBE$nfc:^^^U7 

(sEK) mmm5 4t^y7.m^5 5\zm^-^ritzm«n 
mmm 5 e ©sb&5vwc«« m§iw?i»^BB 5 8 
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50 e.aASn«.iEatt. IE?L«a2l®5 4Sr«iSiS$nx^Jt 



( 7 ) 

11 

\ilEimmm 5 4 t©|?ffljS»T«^ ^:Ea*^MiK■&■r 
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$>K>m^^^^ti>. 6 3 lim 3 coSiiM^^t^^ 40 
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^2©^/7XS«7 4±lCl'i?;^h7 5*S*bT 
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3S!E«r* (d) . :*lCU-:?Xh7 5S:»j7 h*7-r'5r 

(e) . ;^<:IC7;P5*/<J>^®f6?tJB7 7*315«U. 
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UT. c:®<tplc}gfi£^nfcmi®S«7 Ii5j:i;^2 
0»«7 4*^ffitt;^f;^t^fctt*^1'T«lS]LTE@ 
t. S«±#ic:i^-icjEE**liD^T?BSI$-&« (g) . 
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21118 3*a[«}eJ5ET« (c) . m2©*7^S 
:R8 4©S®JC^v7,h8 6*^^SLT«iffllOIt, ^ 
(D±\zmity>i'>8 5t:mmti> (d) . ^icJCU-^X 
h86*'J7h*7-r*rtC±0«8'fl:7>^' >©IR8S 
JBttS 5*»jS-r-6 (e) . ;*:«CA 1 q<S05!3feB8 7 
feJ;y:TPDO:^^-fr'J7 (lEK) 8 8 i'^T.i^m 

SlCJ:0a<^IC}gfi£-r-5 (f) . ^LT, Z0^oiz^ 
filc^nfc^ 1 ®S«8 1 2 ®S1g 8 4 

J^-lCE*SiDATS«S-tt-S (g) . $&(CTPD® 
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